Alkaline single cell gel (comet) assay and genotoxicity monitoring using bullheads and carp.
Monitoring genotoxicity of the environment using endemic organisms as sentinels requires the development of sensitive assays. Toward this end, we explored the feasibility of applying the alkaline single cell gel (SCG) or "comet" assay. This approach involves detection, under alkaline conditions, of cell DNA fragments which, on electrophoresis, migrate from the nuclear core, resulting in a "comet with tail" formation. Tail length has been correlated with level of genotoxicant exposure in a number of organisms. The fish used in this study were benthic feeding bullheads (Ameiurus nebulosus) and carp (Cyprinus carpio). On electrophoresis of erythrocyte DNA under alkaline conditions, we found a linear increase in the tail length/core width ratio over a broad range of cyclophosphamide doses. Freshly caught bullheads from seven different sites showed a wide range of DNA damage. Bullheads from Big Creek (western Lake Erie), Hamilton Harbour (western Lake Ontario), and the Detroit River gave ratios of 3.81 to 4.65. Based on polycyclic aromatic hydrocarbon (PAH) and polychlorinated biphenyl (PCB) levels, the sediment at these three sites is considered to be heavily polluted. Bullheads from southern Lake Huron, which is relatively clean, and from a fish hatchery in Brockport, New York, gave ratios between 1.30 and 1.40. Bullheads from Big Creek, maintained in the laboratory for 3 months, gave ratios which approached those seen in hatchery-bred fish. Results for carp were similar. Carp from Big Creek gave ratios of about 4.50, while carp from Lake Huron and laboratory-maintained carp gave values of 1.23 and 1.36, respectively. The results of the SCG procedure in bullheads and carp indicate that this assay is extremely sensitive and should be useful in detecting DNA damage caused by environmental contaminants.